A spontaneous decrease in maternal drinking and smoking often occurs during pregnancy. The present study was conducted to determine if these lower levels of maternal drinking and smoking during pregnancy persist into the postpartum period, and if so, to determine if they are related to breastfeeding. Drinking and smoking were estimated in three cohorts of postpartum women who had been followed since pregnancy. The first group never breastfed their infants; the second group breastfed for less than 1 month; the third group breastfed for more than three months. (Women who weaned between one and three months were not studied.) Drinking and smoking in all three groups decreased sharply during pregnancy but rose again in the 3 months after delivery, though not to levels that were reported before conception. Usual drinking in the third month postpartum did not differ significantly among the three lactation groups. However, women who were still nursing were less likely to report occasional episodes of heavy drinking (binges) in this month than women who had weaned early or never breastfed. Women nursing in the third month postpartum were also significantly less likely to smoke during the month; if smoking, they were less likely to smoke heavily. These differences in postpartum drinking and smoking were not due entirely to habits before conception or to the influence of other potentially confounding variables.
Introduction
Alcohol and nicotine cross the placenta when ingested by the mother during pregnancy. Fetal exposure to these toxins has been associated with growth retardation, developmental anomalies and neurobehavioural changes. 1~2 Endogenous maternal aversions to alcohol and tobacco occur in perhaps half of all pregnant women, and some investigators have suggested that they are fetoprotect i~e .~.~ Alcohol and nicotine also enter the breast milk.5-8 Information on the effect of these substances on the human infant is limited to occasional reports of intoxication or illness when the mother smoked or drank Animal studies suggest disrupted growth and development with exposure to alcohol and nicotine via breast milk. [12] [13] [14] [15] In the case of nicotine, this may be due to interference with milk prod~ction.'~J' A few studies indicate that in animals, the aversion to drinking during pregnancy persists into lactation.1E-21 Whether human appetite for alcohol and tobacco continues below usual prepregnancy levels, and whether such a lowered level would be beneficial to a nursing infant is unknown.
The purpose of this study was to describe human alcohol and tobacco use in the postpartum period, and to compare it to alcohol and tobacco use prior to conception and during pregnancy. We expected that levels of drinking and smoking in the third month of the postpartum period would be lower among women who were still nursing than among women who had breastfed for only a short time or not at all.
Methods

Subjects
The present study was one of several related investigations of maternal diet, drinking and smoking during lactation and their role in infant growth and development. Subjects for these investigations were recruited from Group Health Cooperative of Puget Sound, a health maintenance organisation in Seattle, Washington. All prenatal patients were contacted by the Cooperative in their sixth month of gestation and asked to return a postcard to our research office regarding possible study participation. Patients who began prenatal care after the sixth month of gestation were not eligible for study. Seventy-four per cent of the prenatal patients returned the card and also completed a mail screening questionnaire giving their plans to lactate and information on diet, drinking and smoking. An informed consent agreement with a full explanation of study procedures was included.
Subjects in the present study were selected on the basis of their breastfeeding status. 'Breastfeeding' was defined as providing some portion of the infant's diet from breast milk. A 'nursing' mother was one who breastfed her infant and who gave less than 470 ml (16 02) of supplemental milk or formula per day. The original study design specified that two cohorts of 200 postpartum women would be compared. One cohort would have nursed their infants for at least 3 months, while the other cohort would never have breastfed at all. Pilot work revealed that so few women never breastfed at all that 200 such subjects could not be recruited within the funding period. Therefore this cohort was expanded to include women who breastfed less than 1 month.
All women who had been contacted by the Cooperative between 1 October 1982 and 1 February 1984, and who had borne a live singleton were telephoned at 1 month postpartum and asked if they were breastfeeding. When a woman reported that she was not breastfeeding when contacted by telephone, she was paired with the next nursing woman available for study who had delivered in the same week, and a subsequent personal interview was scheduled for both. Women who were nursing at the 1 month interview were recontacted at 3 months to verify that they were still nursing; if so, they remained in the study and were reinterviewed at the conclusion of the third postpartum month, as were women in the cohort who were not breastfeeding at 1 month postpartum. Women who had been nursing at the 1 month interview but who had stopped by the time they were recontacted at 3 months were not studied further. This was done in order to restrict the sample to the extreme ends of the breastfeeding distribution in so far as possible, thus maximising the difference in their breastfeeding behaviour.
Six hundred and eleven women were interviewed for the present study at 1 month postpartum. Of these, 9% (n=55) were nursing at 1 but not 3 months and were thus ineligible to continue. Fourteen per cent (n = 87) failed to complete all parts of the study due to refusal, moving, baby's death, maternal illness, etc.; there was no difference in the proportion of these by lactation status. One per cent (n =6) became pregnant again by the third postpartum month and were excluded because pregnancy would change the usual postpartum patterns of diet, drinking and smoking. The final sample consisted of 220 women who had nursed for at least 3 months and 243 women who had weaned by 1 month postpartum.
Data collection
Data were collected for five time periods: the month before conception; the first 6 months of pregnancy; the last 3 months of pregnancy; the first postpartum month; and the third postpartum month. The screening questionnaire that was sent to all subjects at 6 months of pregnancy gathered data for the month before conception and for the pregnancy to date. A personal interview conducted after the first postpartum month obtained information for the last trimester of pregnancy and for the first month after delivery. An interview was also conducted after the third postpartum month. Questions about alcohol use included frequency of drinking and modal quantity on a drinking day, and how often five or more drinks were consumed on a single occasion. Average cigarettes lit per day was also determined.
Before data collection began, we assessed the validity of the alcohol and tobacco self-reports using blood chemistries and a physical exam to identify signs of heavy alcohol use and serum thiocyanate levels to identify smokers. Test results revealed no signs of unreported heavy drinking; two subjects (of 103) underreported their smoking. 22 Each subject was assigned a single interviewer who was a woman of childbearing age who had been trained to obtain valid and reliable information about diet, drinking and smoking. Interviewers, who were unaware of the study hypothesis, were assigned to both nursing and non-nursing subjects.
Data analysis
Average daily ounces of ethanol ingested in the period ('AA score') was computed from reports of frequency and quantity of alcohol use by standard methods.23 (One ounce [29.4 ml] ethanol is equivalent to about two standard-sized drinks of any beverage.) Alcohol use was also categorised as 'any' drinking, 'regular' drinking and 'binge' drinking. 'Regular' drinking was the ingestion of an average of at least 0.5 oz ethanol (about one drink) daily; a 'binge' was defined as at least 2.5 oz ethanol (about five drinks) on a single occasion. Tobacco use was expressed as 'any' smoking (at least one cigarette daily), number of cigarettes smoked per day, and 'heavy' smoking of 20 cigarettes (one pack) or more daily.
Alcohol and tobacco use before conception were considered as the major potential confounders of any observed relationship between lactation history and alcohol and tobacco use in the postpartum period. In addition, more than 20 independent variables that had been associated with alcohol or tobacco use or with lactation status in other studies were examined as potential confounders. The variables were maternal age, height, usual weight, weight gain during pregnancy, maternal race, marital status and whether living with a partner, family income level and source of income, maternal employment status, maternal education, number of prior pregnancies, live births, fetal deaths and terminations, nausea in the postpartum period, gestational age at delivery, paternal alcohol and tobacco use in the postpartum period, and alcohol and tobacco use by other members of the household in addition to the parents.
Differences among lactation groups in the distribution of categorical variables were evaluated with the chi-square test. One-way analysis of variance was used to evaluate differences across the groups in the means of the AA scores and number of cigarettes smoked. To evaluate differences in month 3 AA score while controlling for AA score before conception, month 3 AA score was regressed on preconception AA score and the residuals (plus the sample mean) were used in a one-way analysis of variance.
A similar strategy was followed for number of cigarettes. Transformations of AA score and number of cigarettes were also used to verify that the skewed distributions of the variables were not responsible for the observed results, which were confirmed in non-parametric analyses.
Relative risks24 were also employed to describe association between the drinking (or smoking) variables and lactation history, taking the lactation groups in pairs. The Mantel-Haenszel summary estimate24 was used to express the relative risk while controlling for any confounding variables. Relative risks are shown in this work with 99% confidence intervals; if the interval contains 1.0, the relative risk that it encloses is deemed non-significant at the 1% level.
Formally, the null hypothesis was tested; (two-tailed) P values are presented as less than 0.05, less than 0.01 and less than 0.001. If no P value is given, it is at or above 0.05. The reader is cautioned that the data have been subjected to multiple testing and some findings could be 'statistically significant' by chance.
Findings
In preliminary analyses, we subdivided the cohort of women nursing at 3 months into those who had provided additional nourishment to their infant during the 3 months after delivery (n = 102)' and those who did not supplement their breast milk at all (n=118). There were no appreciable differences in demographic or reproductive variables nor in the subjects' use of alcohol and tobacco, so the two were recombined. The other cohort (women not nursing at 1 month) was subdivided into those who had never breastfed and those who had. These two subgroups differed in several ways so they were not recombined. Thus, three sets of subjects were used in succeeding analyses:
(1) Women who nursed (breastfed, with less than 16 oz supplemental formula daily) for at least 3 months postpartum (n-220) (2) Women who breastfed, but who had weaned their infant by 1 month postpartum (n=ll2). Length of breastfeeding was: 5 1 week, 43; 2 weeks, 30; 3 weeks or more, 39. Women who never breastfed, even in the hospital (n=131).
(3)
This sample of 463 women was primarily White, middle class and welleducated ( Table 1 ). The three groups differed significantly in marital status, employment status, income, education, age and parity. Women nursing at 3 months were more likely to be married, to have higher income and some college education and to be in their thirties than women in the other groups. Women who weaned early were significantly more likely to be primiparous. Women who never breastfed at all were significantly more likely to be working. Differences among the groups in other variables were small (P>0.05). Table 2 shows drinking and smoking in the three groups over the five time periods. Nearly SO% of the 463 women reported drinking some alcohol in the month before conception. After conception, alcohol use dropped, and by the last trimester of pregnancy only 40% of the 463 subjects reported drinking at all. Drinking rose after delivery, and by the end of the third postpartum month, 69% of the total sample reported some drinking. All alcohol-use measures followed the same pattern of decrease during pregnancy and slow rise postpartum, though not to preconception levels. The changes over time were consistent in all groups. Women still nursing at 3 months generally reported less drinking in all time periods, especially less binge drinking, than women in the other two groups. Women who weaned early almost always reported the highest frequency of all drinking patterns. Women who never breastfed tended to be intermediate or more like nursing women.
Tobacco use followed similar patterns over time, dropping after conception and rising after delivery, though the rise was minimal among women who were still nursing at 3 months. Of these, fewer reported smoking in any period; those who did smoked significantly fewer cigarettes than women in the other two groups, and were less likely to report heavy smoking (one pack or more daily).
Did these differences in drinking and smoking reflect differences in usual behaviour before conception, or were they related to the lactation experience Total no. of cases in each group in brackets. *** P<O.OOl for differences between groups. ** PtO.O1 for differences between groups. * P t 0 . 0 5 for differences between groups.
Otherwise P 2 0.05. @ Categorical variables corrected for preconception use with the Mantel-Haenszel method. Continuous variables corrected by regressing third month value on preconception value and adding sample mean to the residuals.
itself? To address this question, we stratified by drinking or smoking habits before pregnancy. Table 3 shows that among the women who drank in the month before conception, 83% reported drinking in month 3 as well, and there was virtually no difference by lactation history. AA score and regular drinking were also consistent across the three groups after preconception habits had been taken into account. However, among the women who binged before conception, nursing women were least likely and women who weaned early most likely to report binging postpartum; this difference was statistically significant at the 0.01 level. A similar analysis of smoking and heavy smoking revealed that smokers before conception were significantly less likely to be smoking in the third month postpartum if they were nursing, and heavy smokers before conception were less likely to continue to smoke heavily. The differences in smoking and binge drinking habits of the lactation history groups at three months postpartum were thus not explained solely by usual preconception habits.
Similar tabulations were made for women who were not drinkers, smokers, etc., before conception. Their postpartum behaviour was virtually unchanged. (These data are not presented in tabular form since so little variability was present.)
The sharpest differences in drinking and smoking patterns were between women who weaned in the first month after delivery and women who continued to nurse for at least 3 months. First, we compared these two groups using relative risks for month 3 drinking and smoking variables, adjusted for preconception habits. In Table 4 , a relative risk of 1.0 shows that women who weaned in the first month and women still nursing were equally likely to report some drinking in the third month postpartum. A higher probability of regular drinking in the former group was apparent (RR=1.4) but the confidence interval contained 1.0, suggesting that the finding could reasonably be ascribed to chance. Binge drinking, smoking and heavy smoking all had relative risks significantly above 1.0, indicating that women who weaned in the first month were more likely to report this behaviour at 3 months postpartum than women who were still nursing, even after preconception habits were taken into account.
Data in Table 4 also shows that the drinking patterns of women who never breastfed were not significantly different from those of women who were still nursing at 3 months postpartum. None of the relative risks comparing nonbreastfeeders to the long-term nursing women are significantly different from 1 .O. However, non-breastfeeders were significantly more likely than nursing women to smoke and smoke heavily.
There were important differences among the three groups in the demographic and reproductive characteristics listed in Table 1 , but adjusting for these did not change the results seen in Tables 3 and 4 .
Conclusions and implications
The results of this study indicate that drinking and smoking decreased sharply after conception and began to increase after delivery. By the third month postpartum, levels were close to, but generally not as high as, those in the month before conception.
We expected that women who were still nursing at the third month postpartum would be lighter drinkers and smokers than women who had never @ The relative risk is interpreted as follows. Consider the comparison of nonbreastfeeders and women who nursed at least 3 months. For any drinking (v. abstaining) at 3 months postpartum, the relative risk is the probability that a non-breastfeeder will be drinking (v. abstaining) divided by the probability that a woman nursing at 3 months will be drinking (v. abstaining). A relative risk of 1.0 indicates non-breastfeeders and nursing women are equally likely to be drinking; a relative risk of two would indicate that non-breastfeeders are twice as likely to be drinking as are nursing women. Relative risks for the other variables are interpreted in the same way. If a confidence interval for a given P value includes 1.0, the relative risk is considered non-significant at that P value. *** PtO.OO1; **P<O.Ol.
breastfed or who had weaned early. The data provide only partial support for this expectation when alcohol is considered, since the only significant difference in drinking behaviour was in the occurrence of binges. On the other hand, nursing women were significantly less likely to smoke or smoke heavily at the third month postpartum, regardless of their smoking status before conception. These differences are consistent with the findings of other s t~d i e s ,~~-~~ although the other studies did not take habits before pregnancy into account as we did.
Altered hormone levels have been suggested as the cause of the aversion to alcohol that occurs during pregnancy.28 There is no evidence in our data that these or any other biological factors alter the appetite for alcohol during lactation, since the drinking habits of nursing women were not significantly different from those of women who never breastfed. Whether biological factors influence smoking habits during lactation is less clear. Prolactin levels decrease with tobacco use, since nicotine blocks its this may contribute to shortened lactaIt is difficult to tell if there is a strong aversion to tobacco among nursing women since the number who smoked in any period is so small.
What other factors could be responsible for the lower rates of smoking and binge drinking observed among nursing women? A major factor could be the nursing experience itself, which can be intense and time-consuming. Women who have made this commitment of time and emotional energy may have less opportunity and less desire to smoke or drink heavily. Furthermore, women who decide to nurse for several months may also be inclined to decide to limit intake of substance that they feel could be injurious to the baby when taken in milk, or they may be generally less permissive in their attitudes toward drug use than shortterm or non-breastfeeders.
In this study, for example, women who nursed for 3 months were more likely than the other lactation groups not only to cut down on their smoking but to stop entirely. Marijuana use at some time in the 3-month postpartum period was reported more than three times as frequently by women not nursing in the third month postpartum as by women who were nursing then (14.4% v. 4.1%), and cocaine use was more than six times more frequent (3.3% v. 0.5%). Stratifying by preconception drug use may have been inadequate to eradicate the influence of attitudes that allow drug use beyond social norms.
Any differences in smoking and drinking habits by lactation history in this study cannot be ascribed to differences in age, education, race, marital status, employment outside the home or parity, since these have been accounted for in the analysis. There is of course the possibility that the results are an artifact: perhaps a third factor influences both the drug use and the lactation decisions.
The chief limitation of this study is that the sample is highly selected. Women who received prenatal care after the sixth month of pregnancy were not included. Furthermore, 26% of those chosen to be in the study did not participate, and some of those who did failed to complete all parts of it. The primary reason for nonparticipation was that we were not permitted to contact subjects directly. The time between when an eligible patient was first identified by the Cooperative and when that patient finally contacted us could be several months, possibly too late for study. This time-lag was the chief reason why the sample was restricted to women seen for prenatal care by the sixth month of gestation. Other patients who might have participated had we spoken to them personally chose not to contact us at all. The relatively low participation rate, while unavoidable, may have introduced selection bias into the study if those who arrived late for prenatal care or did not volunteer for study were different from the sample in their drinking, smoking or breastfeeding habits.
The other limitations of this study must also be borne in mind. The sample was drawn from a homogeneous group of low-risk women, and the results should not be generalised to other higher risk populations, Wom.en who weaned between 1 and 3 months after delivery were excluded by design. There were few heavy drinkers and heavy smokers in the sample. The differences in drinking and smoking patterns by lactation history were not always large and were based on small numbers. The difference could have been a reflection of inadequately controlled patterns of preconception use, in spite of efforts to take this into account. Future studies can be designed to address these limitations and clarify the role of the many factors that could influence decisions during lactation. Behaviour is a complex phenomenon and simple explanations are seldom sufficient.
